introduction Brazil, differently from many other countries, has a population characterized by a large ethnic miscegenation, whose occlusal characteristics have been epidemiologically considered by some studies. 12, 26, 29 Regarding morphological researches, there seems to be consensus among the orthodontists that some data which indicate normality may vary in the populations from different geographic regions, or in different ethnic groups.
It must also be emphasized the importance of the association of the severity of malocclusions with several factors such as dental caries, early tooth loss and periodontal diseases.
Associated with the ethnic aspects, the socioeconomic factors must also be considered, as according to some authors, 15, 18, 22 the occlusion must be studied in its social context, giving importance not only to the physical consequences of its bad development, but also to the negative impact it has on the social wellbeing.
In Brazil, the variable "ethnicity" is related to some health problems, including some of oral health, which are often influenced by differences in socioeconomic conditions. 12, 25 One of the cities that best fits this situation of ethnic miscellany and socioeconomic disparity is Salvador, in Bahia, where the black ethnicity is the most affected by problems arising from this situation, a fact which can be noticed mainly in the poorest -or in those of social deprivation -areas of the city.
According to Perin's conception, 21 with the evolution of Dentistry, Orthodontics is in a challenging situation, considering that the concern towards the extension of services to the community gradually becomes greater. So, it becomes necessary to know the epidemiological situation of the malocclusions for the planning and rationing of the necessary (human and financial) resources for the efficient provision of orthodontic treatment for the neediest population.
Diagnosis in orthodontics is based primarily on the classification of deviations from normality, and the measure of changes and deviations in relation to it depends on the methods used and the trial of examiners. 23 That is, the traditional orthodontic diagnosis is qualitative, not being suitable for use in public health, since the quantification of problems is the most appropriate solution to get to know the problem in a collective perspective, identify specific factors and subsidize the planning and evaluation of actions as well as the use and distribution of resources. As a result of this, many quantitative methods that are able to classify or evaluate the deviations from normal occlusion have been developed over the past 50 years, allowing a service which is a priority to individuals who show the most severe malocclusions.
The diversity of occlusal indices in the literature is very vast, from those who classify the malocclusions by diagnosis to those who establish the need and complexity of orthodontic treatment, such as: the Treatment Priority Index (TPI), the Summers Occlusal Index, Draker's Handicapping Labio-lingual Deviations Index (HLD), the Handicapping Malocclusion Assessment Record (HMAR), the Index of Orthodontic Treatment Need (IOTN) and the Dental Aesthetic Index (DAI). 6, 7, 10, 13, 23, 27 All of these indices compile a set of data about malocclusion and expose a final numeric or alphanumeric value that can classify the occlusal situation at a level of severity and of treatment indication.
The Dental Aesthetic Index (DAI) was recommended by the WHO in 1997 30 to assess the severity and need for treatment of malocclusions. The DAI was developed in 1986 at the University of Iowa (USA), based on perceptions of dental esthetics in the United States. It identifies ten occlusal changes, considering dental absence, space and occlusion, resulting mathematically in scores, with weights based on their relative importance according to socially defined esthetic standards. Since it is based on scores of the cases provided by the DAI, in general one may consider it one of the most appropriate criteria to prioritize needs of orthodontic treatment, presenting a clinical approach with an epidemiological character. 8 In this context, the objective of this study was to identify the main occlusal characteristics of the black ethnicity from a representative sample of the population of schoolchildren in Salvador, in Brazil, and determine the need for orthodontic treatment in this group according to age and gender, in order to provide a solid basis for the estimates of current conditions of oral health of the population and, thus, produce reliable basic data that can be used to develop oral health programs.
MAtEriAL And MEtHodS
The sample for this survey was drawn from a study conducted by the Institute of Public Health and the Dentistry College of the Federal University of Bahia.
A transversal epidemiological design was used, and the reference population consisted of schoolchildren aged between 12 and 15 years (n = 220300) enrolled in public and private, first and second degree schools in Salvador, Bahia, in 2005. These ages were selected because the World Health Organization (WHO) 18 considers the age of 12 years as a comparison age and international surveillance of oral diseases, and the age of 15 years as the one at which the prevalence of decay is more significant, since permanent teeth are exposed from three to nine years in the oral environment.
This study population consisted of 2100 school born in Bahia (42.5% boys and 57.5% girls), drawn through a multistage probabilistic sample, whose primary sampling units represent the registration of public and private schools of the city, provided by the Ministry of Education. Seventy-two educational establishments (10% of total) were pre-stratified by the Health District and randomly selected, in obedience to the proportionality between public and private schools of basic education and high school. To calculate the sample, data of population of the proportion of malocclusion at 12 years of age with an estimated prevalence of 10% at the highest severity were used. The level of significance was set at 1% and the power of the test was 90%. The number of individuals classified as belonging to a black ethnic group was 486.
The person responsible for each selected student signed the term consent for the study, which was approved by the Committee of Ethics in Research of ISC / UFBA, following the requirements of the Resolution 196/96 of the National Health.
For the categorization of black individuals, the research adopted the classification used by the Brazilian Institute of Geography and Statistics (2004), taking into account the predominant physical features.
The subjects were assessed by means of the Dental Aesthetic Index (DAI) in accordance with the methodology proposed by the World Health Organization. 30 Periodontal catheters from WHO and disposable wooden spatulas were used for the separation of cheeks and lips.
All data of the malocclusions were collected by six examiners previously calibrated in a pilot study. The overall percentage of agreement was 98.16%, and the kappa 0.89, with the worst agreement between the examiners equal to 85.30%. Both indicators were calculated from the average of the two examiners. An agreement considered satisfactory by WHO 18 for epidemiological surveys on oral health was achieved. Exclusion criteria were:
» Those students who were under orthodontic treatment. » Students who had already undergone some orthodontic treatment. Every component registered was multiplied by its corresponding coefficient. The products were summed and added to the constant for the final value of DAI to be obtained ( Table 1) .
The levels of severity and need for orthodontic treatment can be classified according to the final score of: a) no abnormality or mild malocclusion with little or no need for treatment (≤ 25) It was observed in 76% (n = 369) a low need for orthodontic treatment, with a maximum score of 30, which can be seen in Figure 1 . On the other hand, 24% (n = 117) of the group studied had severe malocclusion, with a high need for orthodontic treatment, where the scores were above 31 (Fig 1) . Tables 3 and 4 respectively show the distribution of DAI components according to the classification of the need for treatment and age. The first sub-category within each component characterizes a condition of normal occlusion. 7 Dental crowding is one of the occlusal characteristics that most appear (67.5%) in the group with high need for orthodontic treatment, and their presence increases with age. However, this was the only homogeneous condition in different degrees of severity. In all other components of DAI, like strong maxillary overjet (65%), spacing (43.6%) and open bite (40.2%), we observed an increase in the presence and severity, being these differences statistically significant.
Testing the difference between the values of the various components of DAI between the two age groups (grouped for analysis in 1213 and 1415), the existence of an association between age, the presence of missing teeth and overjet was observed, when the population of younger individuals possessed a greater number of missing teeth and larger overjet. A significant increase in dental crowding with age was also observed.
Data were entered in the spreadsheet Microsoft Excel ® 2003 and subsequently exported and analyzed using SPSS 10.0 for Windows. For purposes of analysis, the severity of malocclusion and need for orthodontic treatment were dichotomized into: mild malocclusion and little need for treatment, and, severe malocclusion and desirable treatment, with set at the score of 30. The level of significance for all tests was p < 0.05.
rESuLtS
From the 486 black individuals, 236 (48.6%) were male and, 250 (51.4%), female. The average age of subjects examined was 13.5 years (SD = 1.1), with a median of 14. Most individuals (26.5%) were aged 15 years.
It can be statistically measured that male individuals from the age of 15 years have a lower need for orthodontic treatment than the others (p < 0.05). The distribution of data according to age, sex and need for treatment is found in Table 2 .
With regard to the degree of severity of occlusal condition, two subjects had the more socially acceptable condition, each with a score of 13. Only one individual had the highest severity score (69). The average final value of DAI for the entire sample was 26.28 (SD = 7.87), being 26.01 (SD = 7.78) for males and 26.52 (SD = 7.96) for females. From the total sample, 61% showed a final score equal to or less than average. 34.e5 
diScuSSion
The indices used to assess need for orthodontic treatment ensure that individuals with similar needs have the same priority degree. In addition, the indices work as a communication tool for orthodontists, patients and those responsible for the patients. 2, 3, 11, 23 However, no index is universally accepted as a means of measuring all aspects of need of orthodontic treatment of individuals or populations. It thus becomes very complicated to elaborate an index that takes into account all circumstances of malocclusions and can also be used consistently by non-specialists in orthodontics. In addition, perceptions of malocclusion may differ between countries and cultures, as well as between age groups, so they may not be valid for different societies. 20, 24 Despite the changes proposed by Cons et al 8 and for the use of DAI in the mixed dentition, it is still the target of much criticism. 20 Nevertheless, DAI is a product of extensive statistical tests and can be considered a good assessment tool to measure severity and need for orthodontic treatment also in Brazil, according to studies of consistency analysis by Cunha. 9 In other words, it is considered a transcultural index, as it summarizes patterns of dental esthetics which are socially defined in the features it evaluates, 7 besides providing more clinical information than other indices, not underestimating the severity of malocclusion and allowing greater category flexibility to classify the individual. The present study was conducted in the city of Salvador, in Northeastern Brazil, a city in lack of orthodontic treatment offer in the public sector, where resources are insufficient to meet the population in need of treatment.
The population of the metropolitan region of Salvador is multiethnic, being predominant the Africanmestizo segments, i.e., there is a greater number of individuals of black or mixed ethnicity (67.2% of the population). 18 The deprivation that weaves the lives of this population in particular is also unquestionable, with regard to economic and social aspects, which are interconnected with racial issues from the country, where ethnicity contributes to a greater or lesser exposure to different health risks. This generates the hypothesis that individuals belonging to the black race would have a lower dental and medical care and suffer greater physical damage with regard to the presence of malocclusion and therefore present a greater number of individuals with need of essential orthodontic treatment compared to other ethnic groups.
However, according to the findings of this research, 24% of the studied population showed a high need for treatment, not differing from the results of studies without ethnic restriction, such as that by Abdullah and Rock, 1 that found 24.1% of the population requiring orthodontic treatment. Similar results were also found in studies by Jenny et al 16 which analyzed Native Americans, by Estioko, Wright and Morgan 11 which evaluated Australian schoolchildren from 11 to 16 years, despite the final average score of the DAI was slightly larger in this study and by Marques et al, 18 evaluating the schoolchildren aged from 10 to 14 years in Belo Horizonte, in Brazil. Compared to the DAI scores obtained by Cons et al, 8 the proportion of individuals in need of orthodontic treatment was similar in this study.
In another study 14 only with schoolchildren of black ethnicity from Limpopo Province, South Africa, it was observed that 26% of the individuals had severe and defined malocclusion, according to the DAI application.
The occlusal characteristics observed in the group with the highest need of orthodontic treatment were dental crowding, followed by severe maxillary overjet, corroborating the findings of Pires et al, 22 when examining 141 schoolchildren in Salvador / BA, in addition to others. 18 In what concerns age, the DAI average fell very little from 12 to 15 years. However, older individuals had a little more acceptable dental appearance than younger individuals. A decrease in the frequency of dental absence and maxillary overjet was observed. This fact probably occurred due to the fact that some younger individuals had clinical absence of some teeth, being in the 2nd transitional period, and in the pubertal growth spurt, harmonizing the horizontal distance of the jaws. 5 An increase in dental crowding with age was observed. The presence of periodontal diseases, caries and early loss of deciduous elements are facts of frequent occurrence in the poorest populations who live in a situation of lack of basic dental care. Thus, occlusal development is negatively influenced by mesial migration of teeth resulting in dental crowding. As Thilander et al 29 asserts, one must not exclude the hypothesis that the lack of proper oral hygiene explains, at least partially, the high prevalence of dental crowding.
In the facial pattern of black Brazilian individuals, a predominance of maxillary double protrusion is observed, often characterized by earlier dental crowding and consequent double protrusion with labial incompetence. The current trend is the extraction of the four first premolars and maximum retraction of anterior teeth. This treatment tends to retract the lips and reduce the facial convexity.
However, the idea of correcting face convexity of the black is somewhat uncertain from the point of view of many professionals. What are the esthetic goals for these patients? Will the current esthetic values allow a slight facial convexity or that opinion has been modified by society's influence? In essence, what would be the preference of the black ethnic group, a straight or convex profile? Perhaps a middle ground situation? As society becomes increasingly concerned with the esthetic condition, orthodontists must consider the patient's opinion. The professional must consider the characteristics of the ethnic pattern since the concept of beauty is subjective, an individual matter, where only a general research cannot be applicable to all people of all ethnic groups and from different cultures.
It is impossible not to consider some limitations of the study, mainly based on the indicator used. DAI does not measure certain conditions such as overbite, midline deviation and open and posterior cross bite, clinical findings that could also be present in the analyzed individuals and often significant in severity and complexity of the case.
As the proposed design rigorously followed the requirements for achieving a representative study of schoolchildren from the city of Salvador, when extrapolating these data for the 220,300 students aged between 12 and 15 years, it is estimated that at least 52,872 schoolchildren needed orthodontic treatment. In Salvador, the public health services provided to the population does not offer this treatment. The lack of infrastructure in the political, social and operational aspects regarding the problem is clear.
concLuSion
Most individuals (76%) observed in this study had little or no need for orthodontic treatment. About 24% had a condition of severe malocclusion, resulting in a vital need for orthodontic treatment.
The main occlusal characteristics found in the group with higher need for orthodontic treatment were dental crowding and severe overjet;
Age was positively related to improvement of maxillary overjet and to the presence of anterior dental crowding;
There was no statistically significant difference according to gender on the need for treatment.
The development of public policies that aim at the insertion of orthodontic treatment among procedures of health programs, with the implementation and development of specialized centers, thus, becomes essential.
